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^= (54) Title: SPUN YARN 

= (54) *a^o)*^: 

==j= (57) Abstract: A spun yarn characterized by comprising at least 1 5 wt.% short fibers of polytrimethyiene terephthalate and satisfying 
the relationship: modulus at 5% elongation (%) ^ 0. IX + 70 wherein X represents the content (wt.%) of the short polytrimethyiene 
^= terephthalate fibers in the spun yarn. It is excellent in suitability for knitting/weaving, stretchability, and recovery from stretch and 
^= has shape stability and durability in long-term wear. 
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* h # iS < # 5 „ £ h <D m M # h 5 r. £ ^ & , * ^ V x y ? X £ 

#^Hg 4 9 - 2 1 2 5 6 -^^lite, /J> < H7 0%Olftt5c 
£ # -T 3 # JJ 1/^x1/7^ l/ - mbais # # y h y ^ ^ V 
t- * hftttSr 5 0 w t %^_h^^ Ufc^^Hli. Rtf 

11-189938 S&*Q<gi£?T Ktia!), 

r. tL b v^T:ft<£>3§^ fci&v^ % , ^ ]) b ]) * 1/ V 7 ? Ix — 

# & k: o v % t » fsr <b * # «j n ^ r± $ ti x v > & v ^ 0 
m pj <o m if; 

*mw<DMmiz, mmmmcmti. ^n/?ftt, nuyf^ 

o 
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1. M) l/yri/7^i/-hiiI^/>/i< HI 5w 
t%K±t^t, 5 %#SR# TIB <0 5£ (a) 

5 %#*R#tf>#35#t£^ (%) ^0. 1X+70 (a) 

fit, Xtt, »***tf>#i> MJ^uy7i/7^i/-FSll 
©^•^^ ( w t %) Sr^-r o 

2. # y yyrU7^y- hMttli IkbolKMI 
«&a*T?*> o # y FP^f i/y7U7^y-l^ ^ISSo^W^ 
^1 5w t %^±7 Ow t %KTt'fc5: i: £ #m i: 5 Jt IE 1 IE 

4 . &#ft;»;0S 1 5 c N • %/ d t e x £l±X*& <5 r £ £r#ifc t 

6. T /l'* 36 <Z5 8 ~ 1 8 OT/v^/kifx^r^ 

ft (%) , 3fe#ft8I (cN-%/dtex), 30$ 313515 tag ( c 
N/dtex), Litli, ^©^feT'i^L/ct©t*fe 
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(1) 5 

mm&fc, jis-L-1095 (— f&mm&^mmxm) 
^m^mm.mm^m^, ^fr^mm* 2 0 c m, 5\mmm& 1 

htcV -Dfrfrmffi<D 5 0 % £ IT , — 5£ # L ( 5 % = 1 cm) * 

MlttlEc (%) ft, #c<0 5£fc: £ 9 5. 
Ec (%) = { ( L — L x ) / L } X100 

(2) flfc»r#ft. 3£#ft3f, #J#l5iagig£i;ft 

ffiM&fc^ JIS-L-1095 ( — J&Sfr Kljg 

Ocm, 31 5631 ft «r 1 # IV h tc V o HQ ffi <o 1 0 0 % £ L- T §1 5fi 
ttlft&frV^ ?&$r3&ft (cN/dtex) > fl*»f#ft (%) («»f 
^(D#t>^o^^.F B TPS{d^f-r 3 it) £r:&&3 0 

St#ft8f ( c N • %/ d t e x ) ^mWf^M ( c N/ d t e x ) 
x?R0f#ft (%) fctlfflti. 

^^5l5Bffi^Lft ( c N/ d t e x ) tt, if l^flfM-fatf 

KRm«c» 2 o m t z<D^%)m&*$:tbtz 0 

( 3 ) I ffiSN L^Sfc 

R • TESTER-3iU^ U% (^O^^S ^fc!) 
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( 1 ) mm^wttf 6 4*£xr<Dm& 

imm = u%x mj$*m i/2 /8o cm 

(2) M*t^6 4*?:ii5i^ 
L#,i!c=U%x 1/3 /40 (c) 

#^*sfc = ji&»*©«i« (d t e x) /nmmvw-mmm. U t 

ex) 

t e x ) ©Siilrl^W, (%) , »ID 2 (d t ex) ©II 
MZmmw 2 (%) T?jft*fr Lt V>5#^«, T!B5£T?3ft«> £>*i5„ 
= «frJ»ife©»fe£ (d t e x) x (W x /l 0 0) /D x 
+ ^^*©H^ (dtex) X (ff,/100) /D, 

h v t^ui/^ u? # hmmmi o ow t % a> e> & s -e 
^ * u- h mmm^ i 5wt%^±tirt5i^i^t^ott 

£Vn 0 # y FMf l/yrU7^l/- M$l*t£r 1 5 w t %£X±S 

<5 o 

5 



WO 02/31241 PCT/JP01/08835 



0 w t % <D m & tH & V^ X * t X b U y . * h 

5 0 ^ y M^f w^rw7^i/-f mmmtm^mm 

^-a-^^* « % #y h y ^ ^ u i/t v y $ v- v mmm 

*B#«JNItf>Jl I £-V^ <fc 9 ^r^^m^-Tfc £> m 2 0 w t %Sk± 4 0 

w t %^Tt*fc5r bfc^t Lv^ 0 /Ky hy^^i/^^i/^ 
* 1/- h Mi&ilio^w §M> 1 5 w t % EJt _k -e & . 5 %#*Bf £> 
#ft#tta|SttlfriBS: (a) Sr^MU, 3<E# * ^ h u y V* y # t£ £ 
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y hy^^^>-^i/7^i/-h gii mm& 3 smm^jjit^ 

) 1 0 0 w t K^IIHtx^ ^-H, ifccDm^k^ 

( y * 7 ^ - ) t ^ y M^^yTW7^-n 

<1 T v b) 1 0 0 w t %T*o-7-^- K$:II$tt^7'f 
-£#;ifc^ tf — ) -^^>m<D^ ^ A h 51 %mz-Tm& 

^7AX|>-/kt^!) hy^fvyf U7^U-h lit t 
^*£®i)t-r 54§#fcte> I^©i^^fcH^Ufct(i:n^7^ 
* - K tt 3& &"t 5 <£> # s £P £ t- „ 

91 5 %#*0#O#:ft#^^y5S|MriE:i£ ( a ) 

St5o J: <9 & £ U < , 5 %#SH#^#S#'t4^« 7 5 %U± 1 
0 0 % SX T X«h V , £S>(=:$r£L<te8 0 % £A JL 1 0 0 % U T 

5 o 

^y h Miiicfttt, *Ky^ 
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#3§ej<£>«t m.wmm& 1 5 c n • %/ & t e xsx±t*%> 

% Z b < , 2 0 c N • % / d t exm_L100cN-%/ 

d t e xJ^TT'feSiHU^f tV^ 0 5 cN • % 

/ d t ex&Jt-C&Sfc^^^^jftSiftV^jfcKlfctK ^ R8 #j {<: ^ V^ 
£ g fc B# O 5^ ffi < ft o fc 9 , illSg L £ g P# <£> 

0 — 2. 5©|Sirtfl)5ri:iS^f U<, 1. 0 — 2 

*T**&*rft«r«1-0>##* Lv>. BeflStfeJ*, ®>iC;fc&1f 
( b) , ( c ) t^«)5 0 
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mm (T/m) / ( * - - 5 ) ) aS 6 0 - 1 2 0 O«Ht 

b it ^ ^ hvyfiliiK^S, 

**S©tti*tt, aim 0 . ldtex£*_L10. 

Od t exKTtfcSCiiJ^SK, *friKifc£#**JBa£fcMv^ 
it^Kltel. Od t exgJ:6. Od t e xgT^i U^ 0 

mmm<Dmm-M: 3 0 mm~J& 1 6 0mmO|51rt#fftt< 

# ( IS S $1 &t Jfc =fc ?9 &JI:V^i£^JI:£&ol£i$^<Dl5'^IW-g-) # 0 . 
5 w t %KTT'fc§: H^*LV^ 0 

?0»!5l3RSStS* $ 10~30cN/d t e x T* 5 r. k ri* 

0 * U < „ ±!?0SL<«:2O~3OcN/dtex» £ "b *C 0 * 
b<te20~27cN/dtexT-$>5 o * *5 , %}M §|-35ffi^:ft ^ 

1 0 cN/d t e x*I©t)roij:gtT'(ilIt5^i^a|iffe 

, HflSJiS*!, =^ . L3K TI, Y3L WI, A3£SL ( 
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As % U ± , i!)&*L<i4 7 0^^%Ki, $ 0 * U < tt 8 0 
* % W _b , fcfc&SLOSgO^/i^&JiOfc^&V^o fi£ o T 
, !§H/&#i: LTl©S^Rlf/3lliy y = -A' 
, * L < 5 0 ^ % £A T . i9»*L<tt3 0*;W%^T, 
H!:UKH:2 0 : E/i'%&T, *t>»*b<«l 0 * /!✓ % T 

<Dmmx*^ft & tiftx y h y * t v ist u -7 * h z>o 

]) YV*T\sisT\s7?u~ hfc. TX*-? # Xtefflpttf 

Tl/7 ? jvWlis * T/Vi£ ¥<DT ysy # jvm<Dmi&#im^fc t s h V 

fi-a- IT i Vn 0 feSV^tt, # V ^T U IsT U7 ? U— h%$<D7$ }) 
, # y hV*T\slsTls7?U — b b & 7 U is h"LT h & 

•^jv^a v y , mifoWktf y = — (if i/i/^!)a- 

, 1, 2-7°ok>y^!)3-^, r^^fi'y^^-M) 
, jrensi^ y =i — n ^^rf * y — A-^O , 

#trflgj$$^ y ^ -A- ( 1 , 4 - If* ( 0 - fc Fp ^ h * is) 
^lsHlsm>) , ^Jji-f/vyjJa-^ (jK!)if l/y^Jl3-/i/ 
, ^!)7"Pt>y^!J3-/^) % ( a) - 

#^#) f ^^{f f>ti5 0 X, 1 3 m&±<D=z-XTsl>l&I$ t & 

-gmm%^-tz>4k&m (&&^mmx\zy y * y ism) 
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mmvtf v h V * i" >>t U ? ? u - b & h % zmmmizm bnz 

SllCg^^ ftfc ^ <Dtf*^) $ tbTV^ © T' 5 , & 9E> M «t 
( — Agfa fc^ 7 0 / 3 0 ~ 3 0/7 0 (SCSJfc) <£> $6 ffl ft © © # 

bftStfs, r H fci PS ^ $ H 5 t> © ft 0 
h y ^^uv^u^^u — *u J: 

i^^U h y ^fvyfi/7^k-f^'>4< H-I^it5 

t©^fc5 0 ip *> % - 5H © # y * x /i' # y ^ — ^ k^-^ f- 
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Kiot ^, — m<oi$ ]) =c^*rjutf y ^-(Dmrn^^ita 1 . oo 
~2. oo#»4i<, ui&mi&m<Dm-&fe. y 

^r-(DT y MiiiSJt te, 3 fe£X±mtf V ^ — & 5g V^ ^ t # # 
Jr#6*j?fe3K y -r — <£ #1^-8**5* £ LTfi, tfy FU^f uyru 

m*Mi&-tz> & y frfcfto'ptj: < ^ & — jjfr-x y h y ^ ^ u 

^xl^^u-hT-fc*), m x. fi\ J£ — ^ ^> ^ ^ y M^i^yr 
W7^l/-FT* 9 , fil — ^^-^jK y hy^^-i/^-^i/^^u — h 

jjf y ^ T ?v , -t" p l/fr bmitfotctf }) ->r — £ M^iJ W) h 5 V^ flff 

t>cD/$s&5 o #K:, xK y h y * u l/<r u ~7 * u— Y h V 

si©^ y h y ^ ^ ^ ? h am * 

©W!I 2 0 0 1 - 4 0 5 3 7#4!f*MKt>, #^Bg4 3-1 9 1 
0 8§^i, #M?1 l- 1 8 9 9 2 3f^i, #1 2 0 0 0 -2 
3 9 9 2 7 ^^1, #1 2 0 0 0 - 2 5 6 9 1 8^^$, #12 0 
0 0 - 3 2 8 3 8 2^1, #1 2 0 0 1 - 8 1 6 4 0 

5 ~ 0 . 4 (dl/g) T?Jb5ii#ff*l<, ±«7#*U<W:0 
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. 1 — 0 . 3 5 ( d 1 / g ) , $ h f£ & U < 0 . 1 5-0. 3 

5 (d i/g) -e&& 0 fllfctf, ia^^iliJcDlSW^S^ 0 . 7-1 

. 3 (di/g) ^e>3i^Lfc#^^«, i&3&mm<Dm^*kmte o 

. 5 — 1. 1 (dl/g) *>e>3&&;h/5<E>idSfiF* UV^ fS^ 
MJOH^^^te 0 . 8 (dl/g) £IJ:^»4K, 
< t± 0 . 85-1. 0 (dl/g) , £ fb t£& *U<«0. 9-1 
. 0 (dl/g) t*fe5, 

Sfc, r. © J: 5 **^«R*S©¥*^H^T*!i«tt, 0. 7-1. 2 ( 
dl/g) t<, ±90*b<ttO. 8 - 1 . 2 (dl/g 

) , £&fc:#£U<ttO. 8 5-1. 15 (dl/g) , ffcffi 
U < 0 . 9 — 1. 1 (dl/g) -e£>5„ 

< . m^mm&motf }) ^-&&m itk t*ig 

H^^^O. 4-1. 9,»*U<M:0. 7 — 1. 2©!Ky F!) 
^lx 1/7 9 V- h iSr^iil^* bT, 1 5 0 0 m/^II©i 

6 9 3S«*C*3flE## 2-3. 5^§Stii#t5^$^ 
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mmMiizMvxwm&tt-s-v. pjtmco&z Kwm vxmmm^n 

<5 o 

MMW&zi&fcvx v $ &mj&vfcmfcmwisX t% — t£ 

mif&W&fcte^^X, UL<(i2 0 0 0 m/^Ki, <£ HIS I 
<« 2 5 0 0 ~ 4 0 0 Om/#<D#Jfci93i^T-3IIfeoT#bft5£& 

v- hmmm titm^xmmmmm^j^m^ t^o ^^(omm^h 

*mwfc&^x, xKy h v * ^ u St u -7 z u- h mmmfottJ* 
i-zmmi-z, mnvtzH-s-i-z t^icmmmm^ti^TifxmmB 

£r|p]J:£-fr, — J? X \t M m. ftM 3£tt & tt^ V , ItliM^l^i 

ffiSIMJ^S 1 * U < x #l;tte\ T jv&(D^mfiimik1P 8 ~ 1 8 
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£ L < «\ T/l^/l^O-^i^if |« 8 ~ 1 8 (DT ;v*;vmWt^* 
i o~l 5 <DT jv* svmW.^-* *r;v% y -) At?:±^^i:t5 

y ? (i^^iti2) , t^iix^f;^ y ? 

(¥#l^*fc 16) , ^r7!) ;viix^r;^ y ? AJ£ 
ft^J^^^^r^^^iii^T/Hro^t^iiS o~i o 0w t 

% # 0 * U < , 7 0 - 9 0 wt%iSi5fftLVN o 

#J 2r , 50wt%^T. »H<(ilO~30wt Ltt^ 
v\ 

*frl*JBil&3J 0. 0 5~0. 5 % o m f U < , 

0. 1 ~ 0 . 3 5%omf L<, 0. 1 — 0. 2 % o m 

f # J5fcl# £ V^ 0 

< &o i9 , mfi2 p — 7-K77 h nmiz&^xwm^o&tk&ffi 
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^>i-< ftofc ^)t5o mm<D&mte. w^mmnn^^^xmrnx 

X*j5fe35S»* UVn 0 &»Xgte::j3tt5$£iSfclt©MI«te, X@ilil<ft 
£ ic -f 5 ft: »6 m tt , ^^lic^3~3 0 fi / 2 5mm*s»*U< 
, 5~2 Of/2 5mm^J:?)^* IV\ ;£ ft . iiftt2~3 0 
% # * U < , 4 — 2 5 % J: 9 & * U Vn 0 

*ft, as«i^^MVNij if , _ht3*&B ft , mmmz 

±t <t5*^»f LVn 0 iftlift 3 8 mm 

#5£) <OW&te\C tt, 8&Sg$C« 1 6 ± 2 2 5mm. Jilt 1 8 
+ 3%tS)5:i)jS»*l<, 5 1mm 

, 12+2 #1/ 2 5 mm, ^^^fi 1 5 ± 3 % T' 

«:i#ffiL<, lifi6 4mm«±©/M7^*yl> 
#5*;) ©l^tl tt, $flg&tt 8 ± 2 I®/ 2 5 mm, illlil 2± 
3 %T*b 5 r. £: UV^ l£ ft, ^#5$; (liaS 5 1 mmT?4£ 

*) <£>^£-te, fgffifttt 1 8 ± 2 f®/ 2 5mm. #$g^Mi 20+3 
%©*SffltfS#* LV^ £ft, ^jgit^ ^(D^j— KfcffcftttS*^ 
te, *tS < £5 ft:*, j#«&Ss&_hfB*5ffl.fc 5 2 ~ 5 

# - vmm&tf &0t~ h <o , *ft, mm&&&ifrx** y 7 -? 
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, ^y h y * ^-ui^r u-7 ? h&mm<omm&\zj&cx * as 

<DW>W5J5^ (mm-S: 3 2 mm, 38mm, 44mm) , -a-|!^2f5£ 
5 1mm, 64mm, 76mm) , tfi^Wjjj^ (mmMte 
6 4mmSX±<Ds*4 TX* y h) , hVffim&k ( h £ Sr^ffl) 

-e & < , y ^#itis&, p-^-^;^--^^^^ KifMfe, 7jj 

sir, mmm, &mm&mif x*mw%& h\^M,wm^mm-r^ 

& , W m b i 9 ^ b IS 3£ $ tt S t © "C « Jfe v> 0 

( 1 ) s^-^it 
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[77] =1 i m ( 77 r - 1 ) / C 
0 

^4" „ 77 r «*B£ 9 8 %£X±(D o-^nuy^/ ~/ufemx*f$ffl 
L # JJ ^ ]) pt^u^T-uypU — l>^Xlt^!)^f ^'^71/7^ 
i/- h *co#f^?&tf> 3 5 *CT?tf>*!i*«r, H3 — jaj£T?38£ Ufc±|3 

5o Ctt^U^- — »^ (g/lOOml) t-fcS, 

^ <d # v t - x*m& l , # £ n n fix * % /a ^ -c $1 ^ 

(2) 

jis-L-1015 ut^mmxT-T'jv&mjjm) <on^m 

(3) X@ili®f£ 

MJ^uyrU7^u- hMlia 10 0kg llllil: 
# — K»iH4tt, & 1 0 0 m/#tf>35#T*;& - K 

«P^X@t?©*«J^tt«:, fffittttl 1 ■£ (4 0 01) T*®M& 1 0 
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(4) ®-£v^ JBffiStffc, M^tt 

Kfc J;5^lffiSrffvx, *B*f fF« o fc„ 
C^Md 1 ] 

[77] = 0. 7 2tf>tfy Mi^f i/y7^7^i/-Mr|^|£t 
2 6 5 °C. M^ilSl 2 0 Om/^fli|lt*I#l^#, 
T*. * v h p - /W&g 6 0°C, b^l/^Mag 1 401C, 3BE# 

ffif^ 3 ffiK Si#3ift 8 0 0 m/^X'IlLT, 84dtex/36 
fOl#*^#fc, JB§##©a&£, #gMT>'fc3$ tt^tt, #*3. 
5 c N / d t e x , 4 5%fO'fc2 5. 3cN/dtexT?&ofc 



5 mm m mn\ & 0 . i%omf##u, ^f-AMiit?i'io 

&frmffitiQi:&ff^. ec*? * — %;b^-c lilts 5 1 m 

. 9i/25mm, 2. 3 % Tr $> o fc 0 

^©IfilSCSAl, U ^^if it'l&I^^IS^t, 8 0°C 

#?j^fcil&i^©t#«^-b^S^T*l/5 1. 5Nm (194 
. 2 d t e x ) . M <9 a (4 9 5 . 3 6 8 4 T/m) . U 
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%ftl4. 7 % „ L tt 1 . 6 1 WH B8 4. 4 *) T? *> 

30^ yf (7 6. 2 cm) % 1 8 ? - <D 

immm 2 ] 

$£g 1 . 4 d t e x , mm-S: 51mm) £r 3 3 w t %(D#J^T^ $L 

0k^uxmmis. m v it&-t y f^6o°cxi5 ^-(D^wxff o fc 

1 t/^to 

CUffi^ 3 } 

iii 1 t*/ev^c# y hy^^i/^^i/^^ix - hmmm*: 3 3 
wt%, ^ty f^f 7 ot <^>?- ?v {^i^mm. 4 . 0 a t e x , m 
m&i-z 5 1 mmKjj y h) & 67wt %<Dm&x^ mgk^uxmffi 

$i 9 Jh s> h £ 7 0°Cxl 5 ft <D gkftxn tc t , 

^m^i 1 t mm<D*mxwM&*mikvtc 0 #^-c% mi^iii:^ 

1 }-^-f"o 

C^M^ 4 ] 

^m^j 1 £ m m \c u r . m&mm 1 . 7 d t e x , mm& 3 s m 
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5mm, 5 . 8 % T* & o tc 0 

# b *t y M^fi'y7W7^-f MUli £ 5 o w t % , 

l (c^-f 0 
Ctfc«« l 3 
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